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Youichi HASHIMOTO Docket No. 0203 1 2 

ABSTRACT OF THE DISCLOSURE 
A dynamic optimization method for speed data, for compensating for a speed data maximum 
value and a minimum resolution that can be specified by users without depending on a speed pattern 
preparation cycle. A dynamic optimizing method for speed data used for preparing a speed 
instruction pattern fed to a servo motor in a positioning device, wherein a speed pattern generator 
(1) that calculates a desired speed pattern when a moving instruction (2) such as a moving distance, 
speed, acceleration time and deceleration time is input is provided, and a speed pattern preparation 
cycle (3) can be specified by users without the possibility that speed data maximum value and a 
minimum resolution of speed data are modified. 
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DESCRIPTION 

DYNAMIC OPTIMIZING METHOD FOR SPEED DATA AND POSITIONING DEVICE 
USING THIS METHOD 

Technical Field 

The present invention relates to a method for preparing 
a speed instruction pattern for a servo motor in a positioning 
device . 

Background Art 

Conventionally, to prepare a speed pattern in a 
positioning device (CPU, controllers, servo amplifiers, and 
the like) , the speed pattern preparation cycle and speed data 
are set as shown in Figs. 3, that is, speed data is set to 3 2 
bits in both Fig. 3(a) and Fig. 3(b) , and by means of the fixed 
decimal mode, 16 bits are set for the integer part and 16 bits 
are set for the decimal part to fix the decimal point position. 
The speed pattern preparation cycle as a cycle for outputting 
speed data is set to 8m sec in the case of Fig. 3(a) and 64m 
sec in the case of Fig. 3(b). 

In the case of Fig. 3(a), the speed data maximum value 
is 245752500 (unit: min ) and the minimum resolution is 0.11 
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(unit: min) , on the other hand, in Fig. 3(b) , the speed lowers 
and the resolution increases to a degree at which the speed 
data maximum value is 30719062 (unit: min) and the minimum 
resolution is 0.014 (unit: min). 

Thus, the speed minimum resolution to be used inside the 
a positioning device has conventionally been set to a fixed 
value of 0.11 (unit: min) in Fig. 3(a) and 0.014 (unit: min) 
in Fig. 3(b) based on a speed pattern preparation cycle, speed 
unit specified by a user , and speed data maximum value specified 
by the user. 

However, in the abovementioned conventional example , the 
larger the speed data maximum value , the larger the minimum 
resolution, and the smaller the minimum resolution , the smaller 
the speed data maximum value . Therefore, when the speed pattern 
preparation period of the positioning device is changed, the 
minimum resolution changes , and when the speed resolution 
becomes insufficient due to the speed unit specified by a user 
and speed data maximum value specified by the user, the speed 
data maximum value is limited. 

Therefore, an object of the invention is to provide a 
dynamic optimizing method for speed data, which does not fix 
the resolution of speed data to be used inside a positioning 
device, but distinguishes a dynamic optimum resolution, and 
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in accordance with various speed pattern preparation cycles, 
user specified speed units . and speed data maximum values and 
minimum resolutions , can provide an environment which 
guarantees constant accuracy in a speed pattern determined by 
the user. 

Furthermore , another object of the invention is to provide 
a positioning device using this method. 

Disclosure of Invention 

In order to solve the abovementioned problem, the present 
invention provides a dynamic optimizing method for speed data 
used for preparing a speed instruction pattern fed to a servo 
motor in a positioning device, characterized in that a speed 
pattern generator is provided, which calculates a desired speed 
pattern when a moving distance, speed, acceleration time, and 
deceleration time are inputted, a speed pattern preparation 
cycle can be specified by a user without a possibility that 
the speed data maximum value and minimum resolution of the speed 
data are modified. 

According to a first aspect of the invention, the dynamic 
optimizing method for speed data is characterized in that a 
combination of a speed data maximum value and a minimum 
resolution can be selected by a user. 
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In addition, when a user specifies the speed pattern 
preparation cycle, the speed data maximum value and minimum 
resolution are prevented from changing by shifting the decimal 
part of the speed data to the right or left. 

Furthermore, a positioning device using a servo motor 
comprises a moving instruction input unit , a speed pattern 
preparation unit for inputting a moving instruction from this 
moving instruction input unit, a speed instruction unit for 
outputting a speed instruction based on a speed instruction 
pattern from the speed pattern preparation unit in accordance 
with the speed instruction cycle specified by a user, and a 
servo control unit for driving the servo motor based on the 
speed instruction from this speed instruction unit. 

According to this dynamic optimizing method for speed 
data, even when the speed pattern preparation cycle is 
dynamically changed, the speed data maximum value and minimum 
resolution are not influenced by this change, so that it becomes 
unnecessary to change a user program even when a user changes 
the speed pattern preparation cycle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a conceptual diagram of program execution 
processing of a positioning device relating to an embodiment 



of the invention; 

Figs . 2 are drawings showing speed data prepared by the 
speed pattern preparation unit of Fig. 1; and 

Figs. 3 are drawings showing conventional speed data. 

Best Mode for Carrying Out the Invention 

Hereinafter, an embodiment of the invention is explained 
with reference to the drawings . 

In Fig. 1, the speed pattern preparation unit 1 is a 
controller comprising a CPU module and a motion module for a 
positioning device. The moving instruction 2 is to be inputted 
into the speed pattern preparation unit 1 , and includes a speed, 
moving distance, and acceleration and deceleration constant 
(S-shaped pattern). The speed pattern preparation cycle 3 
indicates a cycle (scanning cycle 8ms through 64ms) of a speed 
instruction outputted by the positioning device, and is 
specif led by a user . The computation result 4 ( speed instruction 
unit) is based on the speed pattern preparation unit 1, and 
outputs a speed instruction in each cycle based on the prepared 
speed pattern. The servo control unit 5 drives the servo motor 
6 based on the speed instruction , and controls the motor position 
and speed. 

Next, operations are explained. 
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The speed pattern preparation unit 1 calculates a speed 
pattern based on the inputted speed pattern preparation cycle 
3 and moving instruction (moving distance and acceleration and 
deceleration time) 2, and the size of the computing range in 
this case is set to have a fixed length inside the positioning 
device. In this computing range with a fixed length, as shown 
in Figs. 2, when speed data is held in the fixed decimal mode, 
the size of speed data is fixed to a size of 16 bits, 32 bits, 
or 64 bits. Figs. 2 show an example in which the speed data 
size is 32 bits. 

The fixed decimal mode is characterized in that the sum 
of significant digits of the integer part and significant digits 
of the decimal part from the fixed decimal point position are 
always fixed, so that under the same speed pattern preparation 
cycle condition, if the integer part is taken to be large, the 
decimal part becomes small, and the resolution lowers. On the 
contrary, if the decimal part is taken to be large, the integer 
part becomes small, and the integer output range is reduced. 

When the speed pattern preparation cycle 3 is fixed, for 
example, as shown in Fig. 2(a) and Fig . 3(a), and when the speed 
pattern preparation cycle 3 is 8ms and the speed is the same, 
that is. the speed is constant, the integer part and decimal 
part can be fixed at an optimum ratio, for example, an integer 
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part is fixed to be 16 bits and the decimal part is fixed to 
be 16 bits. However, when the speed pattern preparation cycle 
is dynamically changed, if the ratio of the integer part and 
the decimal part is fixed, the speed pattern preparation cycle 
influences the speed pattern resolution and speed data maximum 
value, so that it is necessary to modify the user program for 
each change in the speed pattern preparation cycle. That is, 
in the example of Figs. 3, when the speed pattern preparation 
cycle changes from 8ms to 64ms as shown in Fig. 3(b), it is 
necessary to modify the program based on the corresponding ratio 
of the speed data maximum value and minimum resolution of Fig. 
3(a) . 

Therefore, the invention is constructed so that, as shown 
in Fig. 2(b), even when the speed pattern preparation cycle 
3 is changed to 64ms, the decimal part is shifted to the right 
to prevent the integer part of 19 bits, decimal part of 13 bits, 
speed data maximum value , and minimum resolution from changing , 
wherein by shifting the decimal part to the right or left, even 
when the speed pattern preparation cycle is changed, the speed 
data maximum value and minimum resolution do not change, and 
this makes modification of the user program unnecessary. 

Furthermore, this combination of the speed data maximum 
value and minimum resolution is arranged so as to be set when 
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inputting the moving instruction 2 and selected by a user, the 
positioning device shifts the decimal part of the speed data 
in accordance with the speed pattern preparation cycle so as 
to prevent the specified inputted speed data maximum value and 
minimum resolution from changing, so that a user can select 
an optimum data holding method, and can efficiently utilize 
controller resources in program preparation, look-ahead, and 
analysis . 

Comparison with the floating decimal mode in which the 
decimal point position is variable makes no sense since the 
fixed decimal mode and floating decimal mode are different from 
each other in data structure and characteristics . 

As described above, according to the invention, a dynamic 
optimizing method for speed data used for preparing a speed 
instruction pattern fed to a servo motor in a positioning device 
is characterized in that a speed pattern generator for 
calculating a desired speed pattern when a moving distance, 
speed, acceleration time, and deceleration time are inputted, 
the speed pattern preparation cycle can be specified by a user 
without a possibility of modifying the speed data maximum value 
and minimum resolution of the speed data. Therefore, even when 
the speed pattern preparation cycle is changed, compensation 
is carried out so as to prevent the speed data maximum value 
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and minimum resolution of the speed data from changing, the 
combination of the speed data maximum value and minimum 
resolution can be selected by a user, and furthermore, when 
auser specif ies the speed pattern preparation cycle , by shifting 
the decimal part of the speed data to the right or left, the 
speed data maximum value and minimum resolution can be prevented 
from changing. Accordingly, it is unnecessary for a user to 
modify the user program even when the user changes the speed 
pattern preparation cycle. 

Industrial Applicability 

The invention provides a positioning control device which 
a user can easily operate . Furthermore, this device is extremely 
effective for control of a linear motor which requires a high 
feeding speed and highly accurate positioning. 
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WHAT IS CLAIMED IS: 
1. A dynamic optimizing method for speed data used for 
preparing a speed instruction pattern fed to a servo motor in 
a positioning device, wherein 

a speed pattern generator for calculating a desired speed 
pattern when a moving distance, speed, acceleration time and 
deceleration time are inputted is provided , and the speed pattern 
preparation cycle is allowed to be specified by a user without 
a possibility that the speed data maximum value and minimum 
resolution of the speed data are changed. 

2 . The dynamic optimizing method for speed data according 
to Claim 1 , wherein a combination of the speed data maximum 
value and minimum resolution is allowed to be selected by a 
user . 

3. The dynamic optimizing method for speed data according 
to Claim 1, wherein when a user specifies the speed pattern 
preparation cycle, the decimal part of the speed data is shifted 
to the right or left so as to prevent the speed data maximum 
value and minimum resolution from being changed. 

4. A positioning device using a servo motor, comprising: 
a moving instruction input unit, a speed pattern preparation 
unit for inputting a moving instruction from the moving 
instruction input unit , a speed instruction unit for outputting 
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a speed instruction based on the speed instruction pattern from 
the speed pattern preparation unit in accordance with the speed 
instruction cycle specified by a user, and a servo control unit 
for driving the servo motor based on the speed instruction from 
the speed instruction unit . 
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Patent and Trademark Office connected therewith: 

*23850* 
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(See note C) Full name of sole or first inventor (given name, family name) Youichi HASHIMOTO 

Inventor's signature Yft^dk^ tWv ^to Date A7ftK (lA - ■ 2o0 ^- 

Residence Kitakvushy=shi, JAPAN 3~ PX Citizenship JAPAN 
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